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A red copper sesquioxide Cu2O3, probably containing tervalent copper,
is formed by the action of potassium persulphate on a suspension of cupric
hydroxide in baryta water, or by electrolytic oxidation of copper in very
concentrated sodium hydroxide; it forms percuprates. e.g. BaCu2O4. Other
compounds of tervalent copper are K3CuF6 and hydrated complex periodates
M7[Cu(IO6)2] derived from H5IO6 (M=Na, K). Hydrogen peroxide con-
verts cupric hydroxide or sodium cupric carbonate into yellowish-brown
hydrated copper peroxide, which forms hydrogen peroxide with acids.

Only basic cupric carbonates are known ; the most important are the
minerals chessylite (or azurite) 2CuC03,Cu(OH)2 (deep blue) and
malachite CuC03,Cu(OH)2 (bright green). On heating, basic copper
carbonates lose water and carbon dioxide and leave black cupric oxide.

The green patina formed on copper exposed to air, usually described as
the basic carbonate, is nearly always the basic sulphate CuS04,3Cu(OH)2,
which occurs as the mineral brochantite, although occasionally the basic
carbonate is present. In places near the sea or where salt spray is
carried by the wind the basic chloride CuCl2,3Cu(OH)2 (atacamite) is
formed. The definite compounds are formed only after a prolonged
exposure of about 70 years.

The pale blue precipitate formed on adding sodium carbonate solution
to copper sulphate solution has the composition of azurite.

The X-ray spectra show that the structures of azurite and malachite are
Cu2(OH)2(C03)2 and Cu2(OH)2CO3. Blue crystals of sodium cupric carbonate
Na2Cu(C03)2,3H20 are formed by warming the precipitated basic carbonate
with a solution of sodium carbonate and bicarbonate. Cupric carbonate
forms stable coordination compounds with ammonia and ethylenediamine,
Cu(NH3)2CO3 and Cu(en2)CO3,2H2Q.

A mixture of basic carbonates called verditer is precipitated by a solution
of sodium carbonate from a solution of a cupric salt. Azurite dissolves in a
hot solution of sodium bicarbonate and on boiling the solution deposits a
green powder of malachite.

Cupric acetate Cu(C2H302)2,2H20 forms dark-green crystals ; the basic
acetate Cu(C2H3O2)2,Cu(OH)2 is the bright-green pigment verdigris, made
by allowing plates of copper to stand with alternate layers of " marcs "
(grape skins after pressing the juice from the grapes in wine factories), then
packing the sheets on end and moistening with sour wine, which forms
acetic acid CH3COOH :

2Cu + 2CH3COOH + O2=Cu(C2H302)2,Cu(OH)2.

Cupric nitrate is prepared by dissolving the metal, oxide, or basic
carbonate in dilute nitric acid, and on evaporation forms blue deli-
quescent prismatic crystals of Cu(N03)2,3(or 6)H20. On heating, they
lose water and nitric acid, forming a basic salt Cu(N03)2,3Cu(OH)2
which is also precipitated from solution by ammonia. Cupric nitrate
decomposes on heating:

2Cu(N03)2 =2CuO +4N02 +02.